Proteins linked to extinction in contextual fear conditioning in the C57BL/6J mouse.
Studying fear extinction is a major topic in neuroscience. No information on systematic studies on the linkage of contextual fear conditioning (cFC) with hippocampal protein levels is available and we were therefore interested in protein differences between animals with poor and good extinction. cFC was carried out in C57BL/6J mice, hippocampi were taken and proteins were run on two-dimensional gel electrophoresis with subsequent quantification of protein spots. In-gel digestion with trypsin and identification by ion trap MS/MS (high-capacity ion trap) was used for the identification of significantly different hippocampal proteins between mice with good and poor performance of extinction. Signaling protein ras-related protein rab-7A and septin 8 levels were significantly higher in hippocampus of poor extinguishers, whereas ubiquitin carboxyterminal hydrolase isozyme L1 showed higher levels in animals with good extinction performance. A series of additional proteins showed significantly different levels between groups but the abovementioned were confirmed by immunoblotting. The abovementioned proteins have never been reported to be linked to extinction, memory, or learning and herein evidence for the involvement of several proteins in extinction mechanism as well as probably representing pharmaceutical targets is provided. Moreover, it is intriguing to demonstrate the differences between good and poor extinction performance at the protein level.